Uptake and biological transformation of beta NiS and alpha Ni3S2 by human embryonic pulmonary epithelial cells (L132) in culture.
The cytotoxicity, biological transformation and interaction with plasma membranes of alpha Ni3S2 and beta NiS were studied on human embryonic pulmonary epithelial cells (L132 cell line) in culture. By establishing growth curves and survival curves, it was found that at equal molarity beta NiS has a higher inhibitory effect on cell growth than alpha Ni3S2 but a lower cytotoxic effect: the CL50 being 60 and 40 mumols/l respectively. As to their uptake, beta NiS crystals are preferentially phagocytized in their original form and then probably dissolved in the vacuoles, whereas alpha Ni3S2 is transformed in the extracellular space and in the phagocytic vacuoles into minute particles (10 nm) that are recovered bound to the cell membrane, phagocytic vacuoles and lysosomal membranes respectively. Energy dispersive spectrometry revealed that the particles bound to cell membranes no longer contain sulfur but only phosphorus and nickel as inorganic compounds. This observation suggests the formation of a Ni/P complex with the phosphate groups of membranous phospholipids and/or phosphotransferring proteins. The steady-state fluorescence polarization analysis, however, revealed a significant increase of membrane fluidity either induced by desaturation of aliphatic chains or directly by the cleavage of the fatty acid chains. These results clearly show a difference between beta NiS and alpha Ni3S2 concerning their cytotoxic effects, uptake, biological transformation and interaction with cell membranes.